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(54) METER INDICATION READER 
(57)Abstract: 

PURPOSE: To provide a meter indication reader by 
which the indication values of a meter can be accurately 
read out. 

CONSTITUTION: The reader consists.of. a television 
camera 2 for picking up the image of a meter, arTimage 
inputting device 3, a graphic generator 5 for generating 
graphics corresponding to the shape of the meter, an 
image computing device 6 for computing the images, 
and a host computer 4, and the generated graphics and 
inputted images are matched to detect the meter position 
and its pointer area is cut out on the basis of detected 
position so as to find out the pointer position. As a result, 
even when the meter position cannot be accurately 
judged on a screen, the pointer position of the meter can 
be detected accurately. 
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CLAIMS 



[Claim(s)] 

[Claim 1] An image pick-up means to picturize meter, and a graphic form generating means to 
generate the graphic form corresponding to the configuration of the above-mentioned meter, A 
meter location detection means to detect the location of the above-mentioned meter by 
performing the matching operation of the graphic form generated with the above-mentioned 
graphic form generating means, and the image which the above-mentioned image pick-up means 
picturized. The meter directions reader equipped with a gage pointer location detection means to 
detect the location of the guide of the above-mentioned meter based on the location of the 
above-mentioned meter detected with the above-mentioned meter location detection means. 
[Claim 2] An image pick-up means to picturize meter, and a graphic form generating means to 
generate the graphic form corresponding to the configuration of the above-mentioned meter, A 
meter location detection means to detect the location of the above-mentioned meter by 
performing the matching operation of the graphic form generated with the above-mentioned 
graphic form generating means, and the image which the above-mentioned image pick-up means 
picturized, The meter directions reader equipped with a gage pointer location detection means to 
detect bearing of the above-mentioned guide by calculating distribution of die length from the 
center of rotation of the guide of the above-mentioned meter to a radial based on the location of 
the above-mentioned meter detected with the above-mentioned meter location detection 
means. 

[Claim 3] An image pick-up means to picturize meter, and a graphic form generating means to 
generate the graphic form corresponding to the configuration of the above-mentioned meter, A 
meter location detection means to detect the location of the above-mentioned meter by 
performing the matching operation of the graphic form generated with the above-mentioned 
graphic form generating means, and the image which the above-mentioned image pick-up means 
picturized, A gage pointer location detection means to detect the location of the guide of the 
above-mentioned meter based on the location of the above-mentioned meter detected with the 
above-mentioned meter location detection means, The meter directions reader equipped with a 
picture monitor means to display the graphic form generated with the above-mentioned graphic 
form generating means, and the image picturized with the above-mentioned image pick-up 
means, and a graphic form modification means to change the graphic form generated with the 
above-mentioned graphic form generating means. 

[Claim 4] An image pick-up means to picturize two or more meter, and a graphic form generating 
means to generate two or more graphic forms corresponding to the configuration of two or more 
above-mentioned meter, A meter location detection means to detect the location of each meter, 
respectively by performing the matching operation of each graphic form generated with the 
above-mentioned graphic form generating means, and the image which is each meter which the 
above-mentioned image pick-up means picturized, The meter directions reader equipped with a 
gage pointer location detection means to detect the location of the guide of each meter based 
on the location of each meter detected with the above-mentioned meter location detection 
means, respectively. 

[Claim 5] An image pick-up means to picturize meter, and a graphic form generating means to 
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generate the graphic form corresponding to the configuration of the above-nnentioned meter, A 
meter location detection means to detect the location of the above-mentioned meter by 
performing the matching operation of the graphic form generated with the above-mentioned 
graphic form generating means, and the image which the above-mentioned image pick-up means 
picturized. The meter directions reader equipped with a gage pointer location detection means to 
detect the location of the guide of the above-mentioned meter in predetermined time based on 
the location of the above-mentioned meter detected with the above-mentioned meter location 
detection means, and to detect the maximum and minimum value. 

[Claim 6] An image pick-up means to picturize meter, and a graphic form generating means to 
generate the graphic form corresponding to the configuration of the above-mentioned meter, A 
meter location detection means to detect the location of the above-mentioned meter by 
performing the matching operation of the graphic form generated with the above-mentioned 
graphic form generating means, and the image which the above-mentioned image pick-up means 
picturized, The meter directions reader equipped with a gage pointer location detection means to 
detect a guide based on the location of the above-mentioned meter detected with the above- 
mentioned meter location detection means from the accumulation image of the guide field of the 
above-mentioned meter in predetermined time. 

[Claim 7] An image pick-up means to picturize meter, and a graphic form generating means to 
generate the graphic form corresponding to the configuration of the above-mentioned meter, A 
meter location detection means to detect the location of the above-mentioned meter by 
performing the matching operation of the graphic form generated with the above-mentioned 
graphic form generating means, and the image which the above-mentioned image pick-up means 
picturized, The meter directions reader equipped with a gage pointer location detection means to 
detect the location of the guide of the above-mentioned meter in predetermined time based on 
the location of the above-mentioned meter detected with the above-mentioned meter location 
detection means, and to search for the OR of each detection value. 

[Claim 8] An image pick-up means to picturize meter for every color component, and a graphic 
form generating means to generate the graphic form corresponding to the configuration of the 
above-mentioned meter, A meter location detection means to detect the location of the above- 
mentioned meter by performing the matching operation of the graphic form generated with the 
above-mentioned graphic form generating means, and the image which the above-mentioned 
image pick-up means picturized. The meter directions reader equipped with a gage pointer 
location detection means to detect the location of the guide of the above-mentioned meter by 
detecting a specific color component based on the location of the above-mentioned meter 
detected with the above-mentioned meter location detection means. 

[Claim 9] An image pick-up means to picturize meter, and a graphic form generating means to 
generate the graphic form corresponding to the configuration of the above-mentioned meter, A 
meter location detection means to detect the location of the above-mentioned meter by 
performing the matching operation of the graphic form generated with the above-mentioned 
graphic form generating means, and the image which the above-mentioned image pick-up means 
picturized, The meter directions reader equipped with a gage pointer location detection means to 
detect the location of the guide of the above-mentioned meter by performing the accumulation 
operation of the difference of the image of the above-mentioned meter and criteria image in 
predetermined time based on the location of the above-mentioned meter detected with the 
above-mentioned meter location detection means. 

[Claim 10] An image pick-up means to picturize meter, and a graphic form generating means to 
generate the graphic form corresponding to the configuration of the above-mentioned meter, A 
meter location detection means to detect the location of the above-mentioned meter by 
performing the matching operation of the graphic form generated with the above-mentioned 
graphic form generating means, and the image which the above-mentioned image pick-up means 
picturized, The meter directions reader equipped with a gage pointer location detection means to 
detect the location of the guide of the above-mentioned meter by taking the mutual difference 
of the image of the above-mentioned meter by which a sequential input is carried out to 
predetermined time based on the location of the above-mentioned meter detected with the 
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above-mentioned meter location detection means, and performing the accumulation operation of 
the difference. 

[Claim 11] the above-mentioned gage pointer location detection means — the above — claim 9 
which was made to perform line drawing image-ized processing of the above-mentioned meter 
image before performing the accumulation operation of difference, and the meter directions 
reader of ten given in any 1 term. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the meter directions reader which performs 
automatically read of the indicated value of the meter installed in the site performed by 
inspection check of a plant etc. using a television camera. 
[0002] 

[Description of the Prior Art] The television camera with which drawin g 19 is the block diagram 
showing the conventional meter directions reader shown in JP.3-100424A the meter in which 1 
becomes a reading object, and 1 1 picturize the guide of meter 1 in drawing, and 2 picturizes 
meter 1, the picture input device which 3 digitizes the picture signal from a television camera 2, 
and is inputted, and 40 are computers, and they calculate a gage pointer location by inputting the 
picture signal digitized from the picture input device 3. 

[0003] Next, actuation is explained. Drawing 20 is a flow chart which shows the contents of data 
processing in a computer 40. In drawing 19 and 20, the image caught with the television camera 
2 is inputted into a computer 40 by the picture input device 3 as a digital image at a step ST 
201, and after it performs data smoothing for noise rejection as pretreatment at a step ST 202, 
by threshold processing, guide 11 part is carried out "1" and it carries out binary imaging of the 
background "0." 

[0004] Next, counting of the number of pixels to a revolving shaft is carried out at steps ST21 2- 
ST214, and enumerated data ask for the maximum include angle at a step ST 216. it changes 
[ the above-mentioned binary image is changed into the spherical coordinate system centering 
on the revolving shaft of the guide 1 1 of meter 1 by loop-formation processing of steps ST203- 
ST21 1, and ] into indicated value at a step ST 217 based on the include angle, and meter 
directions are read. 

[0005] That is, they are each coordinate xi and yj at the step ST 205 after making the values i 
and j of X and a y-coordinate into zero at steps ST203 and ST204. What reached the 
predetermined intensity level among images is detected and made binary. And it asks for the 
distance Lij and the include angle theta from a revolving shaft about each pixel which extracted 
only the pixel in below the distance R corresponding to the die length of a guide 1 1 from the 
revolving shaft at a step ST 206 about the pixel of "1 and was extracted at a step ST 207. 
This activity is done about all pixels until it becomes i=n and j=m by steps ST208-ST21 1. 
[0006] Next, ** thetaij carries out counting of the number of pixels which becomes ** theta, 
respectively until it is set to theta=2pi by the loop formation of steps ST213-ST215, increasing 
the value of theta every [ 2 / pi/], after setting it as theta= 0 first at a step ST 212. And at 
steps ST216 and ST217, theta from which the maximum enumerated data were acquired shall be 
extracted, and the location of a guide 1 1 shall be shown for it. Therefore, this gage pointer 
location is convertible into meter indicated value. 
[0007] 

[Problem(s) to be Solved by the Invention] Since the conventional meter directions reader is 
constituted as mentioned above, unless it is that it is correctly sudden where [ in the screen of 
a television camera 2 ] the revolving shaft of the guide 1 1 of meter 1 is, a gage pointer location 
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cannot be determined. However, with this kind of equipment, there was a trouble that the case 
where the television camera 2 is carried in a swivel base or migration equipment in many cases, 
and it cannot restrict that meter 1 is not necessarily picturized by dispersion in the location of a 
television camera 2 etc. in the fixed location in a screen for this reason, consequently indicated 
value of meter 1 cannot be read correctly arose. Moreover, although it might change without the 
guide of meter stopping in a fixed location, by the former, there was a trouble that deflection 
width efface of a guide could not be read correctly, in that case. 

[0008] This invention is made in order to cancel the above troubles, and even when the location 
of the meter in a screen is not that it is correctly sudden, it aims at obtaining the meter 
directions reader which can read the indicated value of meter correctly. 

[0009] Especially invention given in claims 5-7, and 9-1 1 aims at obtaining the meter directions 

reader which can read the deflection width efface of meter indicated value. 

[0010] 

[Means for Solving the Problem] The meter directions reader concerning invention according to 
claim 1 establishes an image pick-up means to picturize meter, a graphic form generating means 
to generate the graphic form corresponding to the configuration of meter, a meter location 
detection means to ask for a meter location from the graphic form and input image which were 
generated, and a gage pointer location detection means to ask for a gage pointer location based 
on a meter location. 

[001 1] The meter directions reader concerning invention according to claim 2 asks for guide 
bearing based on a meter location with a gage pointer location detection means. 
[0012] The meter directions reader concerning invention according to claim 3 enables it to 
change a graphic form while being equipped with the picture monitor means which carries out the 
monitor of an image and the graphic form. 

[0013] The meter directions reader concerning invention according to claim 4 is accomplished so 
that two or more graphic forms may be generated with a graphic form generating means, and it 
detects the location of two or more meter with a meter location detection means from each 
graphic form and an input image, respectively. 

[0014] The predetermined time loop of the meter directions reader concerning invention 
according to claim 5 is carried out with a gage pointer location detection means, it detects a 
gage pointer location, and calculates the maximum and minimum value. 

[0015] The meter directions reader concerning invention according to claim 6 is made to carry 
out predetermined time accumulation of the image of a guide field with a gage pointer location 
detection means. 

[0016] The meter directions reader concerning invention according to claim 7 takes the OR in 
the predetermined time of the guide detected by the gage pointer location detection means. 
[0017] It asks for a gage pointer location using a specific color component from an input image 
with a gage pointer location detection means while the image pick-up means which can take out 
a color component is used for the meter directions reader concerning invention according to 
claim 8. 

[0018] the meter directions reader concerning invention according to claim 9 — the difference 
of an input image and a criteria image — taking — predetermined time accumulation — carrying 
out — the difference — a gage pointer location detection means to ask for the location of a 
guide from an accumulation image is established. 

[0019] The meter directions reader concerning invention according to claim 10 takes the mutual 
difference of the image inputted continuously, and is made to carry out predetermined time 
accumulation. 

[0020] the meter directions reader concerning invention according to claim 1 1 — difference — 
before accumulating, it is made to form the image of meter into a line drawing image. 
[0021] , 

[Function] The meter location detection means in invention according to claim 1 performs the 
matching operation of the graphic form and input image which were generated, and detects the 
meter location in a screen, and a gage pointer location detection means cuts down a guide to the 
detection location, and asks for a gage pointer location. 
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[0022] The gage pointer location detection means in invention according to claim 2 asks for 
guide bearing by calculating distribution for die length from the center of rotation of a guide to a 
radial based on the detected meter location. 

[0023] Meter directions reading can be taught by changing the graphic form pattern generated 
while the picture monitor means in invention according to claim 3 can carry out the monitor of 
the graphic form and input image which are generated with a graphic form generating means to 
coincidence and monitor display is looked at. 

[0024] The graphic form generating means in invention according to claim 4 can generate two or 
more graphic forms in 1 screen, and a meter location detection means reads two or more meter 
directions by taking matching with a corresponding graphic form. 

[0025] The gage pointer location detection means in invention according to claim 5 reads the 
deflection width of face of meter directions by calculating a predetermined time repetition, and 
maximum and the minimum value in the meantime for guide detection. 

[0026] The gage pointer location detection means in invention according to claim 6 reads the 
deflection width efface of meter directions by carrying out predetermined time accumulation of 
the guide field, and cutting down a guide to an accumulation image. 

[0027] The gage pointer location detection means in invention according to claim 7 reads the 
deflection width efface of meter directions by taking the OR within predetermined time for the 
cut-down guide. 

[0028] The gage pointer location detection means in invention according to claim 8 takes out the 
component corresponding to the color of a guide among the color components taken out with 
the image pick-up means, and reads a gage pointer location. 

[0029] The gage pointer location detection means in invention according to claim 9 takes the 

difference of an input image and the criteria image set as the beginning, and reads the deflection 

width efface of meter directions by carrying out predetermined time accumulation. 

[0030] The gage pointer location detection means in invention according to claim 10 takes the 

mutual difference of the image inputted continuously, and reads the deflection width of face of 

meter directions by carrying out predetermined time accumulation. 

[0031] By line-drawing-image-izing each image and carrying out predetermined time 

accumulation, the gage pointer location detection means in invention according to claim 1 1 reads 

the deflection width efface of meter directions, before taking difference. 

[0032] 

[Example] 

The example 1 of this invention is explained based on drawing below example 1. The television 
camera with a bearing setting up function which picturizes the meter in which 2 is set as the 
object of read in drawi ng 1 , The pictjjre inpu t de vice which 3 dig itizes th e video sign^Lof a 
television camera 2, and is inpufEed, I he graphic form generator wRTch generates the graphic 
form corresponding to the frame configuration of meter in 5, and 6 perform the matching 
operation of the input image from a p^nturR i gput^device^ S. and the output graphic form of the 
graphic form generator 5, and detect a meter location. After the image arithmetic unit which 
reads guide bearing, and 4 set u p-bearm g.of a television camera 2, the host computer which 
controls taking out a command to the image arithmetic unit 6, reading guide bearing, and 
changing into jndicgtgd_y.al ue etc ., and 41 are CRT which displays the result of an operation. 
[0033] In addition, in a tel eyjgionyca mQra 2, a graphic form generating means and the image 
arithmetic unit 6 constitute a meter locati^n^Jetec^on means, and, as for a host computer 4, an 
image pick-up means and the graphic form generator 5 constitut e a gage pointer locatio n 
detection means, respectively. ~ 
[0034] Next, actuation is explained. Drawing 2 is a flow chart which shows one example of the 
procedure about invention according to claim 1 among the procedure of the host computer 4 
grade of the above-mentioned example. In drawin g 2 , after setting up bearing of a television 
camera 2 with a host computer 4 at a step ST 10 first and catching meter in a screen, an image 
is inputted into the image arithmetic unit 6 by the picture input device 3 at a step ST 11. Next, 
the profile component of meter is extracted by performing derivation and carrying out threshold 
processing to the input image, at a step ST 12, etc. Next, the graphic form corresponding to the 
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frame configuration of the target meter is generated at a step ST 13, and the point a graphic 
form and whose frame configuration performs a matching operation with the above-mentioned 
profile component of an input image at a step ST 14. and correspond this most at a step ST 15 
is determined as a meter location. 

[0035] In the case of the meter 1 of a square shape in which object meter has a guide 1 1 like 
drawing 3 (a), a meter location can be determined because the rectangle of the maximum outline 
is made good, it moves the above-mentioned rectangle 1a sequentially from the upper left in a 
screen as shown in this drawing (b), and the graphic form generated with the graphic form 
generator 5 performs a correlation operation. 

[0036] Thus, to the meter location in the screen for which it asked, the guide field of meter is 
performed at a step ST 16, a host computer 4 performs binary-ization with a suitable threshold, 
and the binary image which set the guide section to "1" and set the background to "0" is 
generated. It asks for the projection drawing which carried out counting of the number of pixels 
which is "1" in the die-length direction of a guide 1 1 in the graduation range of meter at a step 
ST 17 to this binary image. By the image of drawing 3 , distribution as shown in (c) is acquired, a 
gage pointer location is read by detecting the peak location (the number of the maximum pixels) 
at a step ST 18, and the read of meter indicated value is completed by changing into indicated 
value from the classification of meter at a step ST 19 based on this. 

[0037] Example 2. drawing 4 is a flow chart which shows one example of the procedure about 
invention according to claim 2. The graphic form which this procedure is a thing in case object 
meter is circular meter 1 like drawing 5 (a), and is generated is circle lb of the maximum outline 
of meter as shown in this drawing (b). In drawing 4 , processing of steps ST10-ST15 to meter 
spotting is the same as the case of drawing 2 , except that the generated graphic form is circle 
lb. 

[0038] By the read of the gage pointer location in circular meter making a guide field binary at a 
step ST 1 6, and carrying out counting of the die length from the core of meter to a radial as the 
number of pixels in the range of meter at a step ST 27 By acquiring distribution like drawing 5 (c) 
and searching for the peak of the number of pixels by ST28, guide bearing is detected and 
indicated value calculates at a step ST 19 based on this. 

[0039] Example 3. drawing 6 is the block diagram showing one example of invention according to 
claim 3. In this example, the monitor TV 7 as a picture monitor means which can carry out the 
monitor of an input image and the graphic form generated with the graphic form generator 5 to 
coincidence is connected to the image arithmetic unit 6. Moreover, the graphic form generated 
with the graphic form generator 5 enables it to change the pattern of a graphic form with the 
keyboard 42 as a graphic form modification means which is the input device of a host computer 
4. Since a setting change can be easily made since the pattern of a graphic form can be changed 
so that object meter may actually be seen by this and it may be fitted, and a graphic form can be 
taught by the real image, a reliable judgment is attained. 

[0040] Drawing 7 is a flow chart which shows the procedure using the above-mentioned function, 
and steps ST10-ST12 are the same processings as drawing 2 . He is trying to switch whether a 
graphic form is taught at a step ST 30, or a judgment is performed in this procedure. When 
teaching a graphic form, while the criteria graphic form according to the frame configuration of 
meter is chosen, it generates at a step ST 31 and an operator watches a monitor TV 7 at a step 
ST 32, a keyboard 42 is operated and the pattern of a graphic form is corrected. It judges 
whether the profile and graphic form of meter fit at a step ST 33, and the fit graphic form is 
memorized at a step ST 34. 

[0041] What is necessary is for you to choose a circle 10 as a criteria graphic form, and it to 
make it generate, to move this to the meter profile section, to change a radius, and just to make 
it fit the circle of the maximum outline of meter 1 , although drawin g 8 is the example of 
instruction of the circular meter 1. At this time, a setup becomes easier to perform an input 
image and a generating graphic form by changing a color etc. 

[0042] Next, at the time of a judgment, drawing is performed for the graphic form which is 
carrying out [ above-mentioned ] storage at a step ST 35, an input image and a matching 
operation are performed for this at a step ST 14, and a meter location is determined at a step 
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ST 15. The following processings are equivalent to drawing 2 or drawin g 4 , and the indicated 
value of the meter which carried out in this way and was set up at the time of instruction can be 
read to stability. 

[0043] Example 4. drawin g 9 is a flow chart which shows one example of the procedure about 
invention according to claim 4. This example treats the case where two or more meter is 
picturized in a screen. For this reason, at the time of instruction, perform the same actuation as 
steps ST31-ST33 of drawing 7 , a graphic form is made to fit, a graphic form is memorized with 
the location in a screen at a step ST 40, and this is carried out about all the meter 1 by the step 
ST 41 as an object in a screen like drawing 10 . Moreover, at the time of a judgment, the graphic 
form memorized at a step ST 40 is taken out in order, a matching operation with an input image 
is performed, and while whenever [ more than predetermined / coincidence ] is obtained at a 
step ST 44, the meter nearest to the location at the time of instruction is chosen. It carries out 
about all the meter 1 that is teaching this by the step ST 43. 

[0044] Example 5. drawing 1 1 is a flow chart which shows one example of the procedure about 
invention according to claim 5. The deflection width of face of a guide when this example is 
changing in the range where directions of meter 1 are fixed is read. In this case, it carries out 
after meter spotting of a step ST 15 by repeating the step 16-STs 19 of drawing 2 which 
performs location detection of a guide 11. and maximum and the minimum value in the meantime 
are updated at a step ST 51. After predetermined time progress (step ST 52), it sways with a 
median at a step ST 53 from the maximum and minimum value, and width of face is calculated. 
Even when the guide is only vibrating by this, the value and range can be read. 
[0045] Example 6. drawing 12 is a flow chart which shows one example of the procedure about 
invention according to claim 6. This example also reads the deflection width of face of meter 
indicated value. In a gage pointer location detection process, an image is captured at a step ST 
60, the processing which carries out accumulation of the guide field at a step ST 61 is depended 
on a step ST 62, predetermined time activation is carried out. about the accumulation image, a 
step ST 16 performs binary-ized processing, and die-length lay length distribution of a guide is 
searched for at a step ST 17. And at a step ST 63, like drawi ng 13 , it sways and range Min-Max 
more than fixed threshold K is detected as width of face. Thus, by accumulating the image of a 
guide part, it sways to stability by short paddle time amount, and can ask for width of face. 
[0046] Example 7. drawing 14 is a flow chart which shows one example of the procedure about 
invention according to claim 7. This example also reads the deflection width of face of meter 
directions, although accumulation of the guide field was carried out in drawing 1 2 , in the case of 
this example, binary-ization is previously performed to a guide field at a step ST 71, and it takes 
an OR predetermined within a time with a step ST 72 and a step ST 73. By doing in this way, the 
problem of gear-tooth omission generating by the overflow by the difference and threshold 
processing of the count of addition when carrying out accumulation is avoidable. 
[0047] Example 8. drawing 15 is a flow chart which shows one example of the procedure about 
invention according to claim 8. In detection of a gage pointer location, this example raises 
detection sensitivity using color information, and raises the dependability of guide read. In this 
case, a picture input device inputs a RGB image at a step ST 80 as a thing in which a color 
picture (RGB) input is possible, meter location detection is performed using concentration 
information (R+G+B) / 3 at a step ST 81, and gage pointer location detection calculates and 
makes the component corresponding to the color of a guide binary at a step ST 82. In addition, 
although a color picture input is performed here and the color component is calculated, the same 
effectiveness is done so even if it carries out by attaching a color filter to the lens of a 
television camera 2. 

[0048] Example 9. draw ing 16 is a flow chart which shows one example of the procedure about 
invention according to claim 9. In this example, an image is inputted at a step ST 90 after meter 
spotting, difference with a criteria image is taken at a step ST 91, and it is accumulated at a step 
ST 92. After carrying out the predetermined time loop of this processing at a step ST 93, an 
accumulation image is made binary at a step ST 94, and after that, it sways like the case of 
drawing 12 by steps ST17. ST63, and ST64, and asks for width efface. You may make it input 
separately as a criteria image here just before accumulation processing, using the image at the 



http://www4.ipdlJpo.goJp/cgi-bin/tran_web_cgi_ejje 



2004/06/1 1 



6/7 K—i> 



time of meter location detection. 

[0049] There is characteristic effectiveness that it can ask for deflection width of face without 
detecting a meter location, since the range where the guide 1 1 is swaying by taking and 
accumulating difference with a criteria image is started according to this example. 
[0050] Example 10. drawing 1 7 is a flow chart which shows one example of the procedure about 
invention according to claim 10. This example takes difference with the image of an input for the 
place which takes difference with a criteria image at the step ST 91 of drawing 16 last time at a 
step ST 101. Hereafter, a subtraction image is accumulated to predetermined time by steps 
ST102 and ST103. Even if the difference of the part contained in the first criteria image and the 
same part serves as zero and accumulates by this, an image is not buried, but the problem that 
the part serves as a gear-tooth omission is solved. 

[0051] Example 11. drawin g 18 is a flow chart which shows one example of the procedure about 
invention according to claim 1 1. In this example, it is what added the processing by the step ST 
1 10 formed into a line drawing image before the processing which takes the difference of the 
step ST 101 of drawing 1 7 , it sways to the size of a guide, and when width of face is not large, 
the problem of generating a gear-tooth omission in an accumulation image is solved. 
[0052] Although the television camera 2 has been explained as a thing with a bearing setting up 
function in each examples 1-11 described above, the same effectiveness is done so, even when 
a television camera 2 is carried in a monorail or a sell^propelled conveyance vehicle, it moves in 
the inside of a plant and it reads meter directions. 

[0053] Moreover, in each examples 1-11, although the graphic form generator 5 and the image 
arithmetic unit 6 were explained having existed as a hardware element independently [ a host 
computer 4 ], it may be made to perform these within a computer. 
[0054] 

[Effect of the Invention] As mentioned above, since according to invention according to claim 1 
it constituted so that generate the graphic form corresponding to the configuration of meter, and 
might performed the matching operation of the graphic form and input image, a meter location 
might be detected, a guide field might be started based on the result and it might asked for a 
gage pointer location, even if accuracy does not understand the meter location in a screen, it is 
effective in the ability to read the indicated value of meter with a sufficient precision. 
[0055] Since according to invention according to claim 2 it constituted so that a radial might be 
asked for guide bearing in quest of distribution of die length based on the detected meter 
location from the center of rotation of a guide, it is effective in the ability to read the meter 
indicated value of circular meter. 

[0056] Since according to invention according to claim 3 it constituted, having established the 
picture monitor means which can carry out the monitor of the graphic form generated with a 
graphic form generating means, and the input image to coincidence, and looking at monitor 
display so that the pattern of the generated graphic form could be changed, a registration setup 
of the graphic form corresponding to a meter configuration can be performed easily, and there is 
effectiveness whose reliable judgment is attained. 

[0057] Since according to invention according to claim 4 it constituted so that the matching 
operation of the graphic form and input image which a graphic form generating means enables it 
to generate two or more graphic forms, and correspond might be performed, a meter location 
might be detected and it might ask for a gage pointer location according to an individual about 
each meter, even when two or more meter is caught by coincidence in a screen, there is 
effectiveness whose processing is attained. 

[0058] Since according to invention according to claim 5 it constituted so that the 
predetermined time loop of the detection of a guide might be carried out and maximum and the 
minimum value in the meantime might be calculated, it is effective in the ability to read the 
deflection range about what has fluctuation in meter directions. 

[0059] Since according to invention according to claim 6 it constituted so that the guide range 
might be detected from the accumulation image of the guide field within predetermined time, it is 
effective in the ability to read the deflection width efface to fluctuation of comparatively early 
meter directions. 
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[0060] Since according to invention according to claim 7 it constituted so that the guide section 
might be started from an input image and the guide range might be detected in quest of the OR 
of predetermined time, it is effective in the ability to read the deflection width efface to 
fluctuation of comparatively early meter directions. 

[0061] Since according to invention according to claim 8 it constituted so that what can take out 
a color component as an image pick-up means might be used, a specific color component might 
be extracted in detection of a gage pointer location and it might ask for a gage pointer location, 
there is effectiveness which can do read of meter directions also by the image with low contrast. 

[0062] Since according to invention according to claim 9 it constituted so that the difference of 
an input image and a criteria image might be taken, predetermined time accumulation might be 
carried out and the guide range might be detected, it is effective in swaying to fluctuation of 
comparatively early meter directions, and being able to read width of face. 
[0063] Since according to invention according to claim 10 it constituted so that the mutual 
difference of the image inputted continuously might be taken, predetermined time accumulation 
might be carried out and the guide range might be detected, it is effective in swaying to 
fluctuation of comparatively early meter directions, and being able to read width efface. 
[0064] Since according to invention according to claim 1 1 it constituted so that difference might 
be taken, predetermined time accumulation might be carried out and the guide range might be 
detected after forming an input image into a line drawing image, there is effectiveness which 
sways to the size of a guide and can be read with sufficient dependability to fluctuation of the 
meter directions with small width of face. 



[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi~bin/tran_web_cgi_ejue 



2004/06/1 1 



1/1 /<— V 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by connputer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin g 1 ] It is the block diagram showing the meter directions reader by the example 1 of this 
invention. 

[Drawin g 2] It is the flow chart which shows the procedure of the example 1 of this invention. 
[Drawing 3] It is a block diagram for explanation of the example 1 of this invention of operation. 
[Drawing 4] It is the flow chart which shows the procedure of the example 2 of this invention. 
[Drawing 5] It is a block diagram for explanation of the example 2 of this invention of operation. 
[ Drawing 6] It is the block block diagram showing the meter directions reader by the example 3 
of this invention. 

[Draw ing 7] It is the flow chart which shows the procedure of the example 3 of this invention. 
[Drawin g 8] It is a block diagram for explanation of the example 3 of this invention of operation. 
[Drawing 9] It is the flow chart which shows the procedure of the example 4 of this invention. 
[Drawing 10] It is a block diagram for explanation of the example 4 of this invention of operation. 
[Drawing 1 1] It is the flow chart which shows the procedure of the example 5 of this invention. 
[Drawing 1 2] It is the flow chart which shows the procedure of the example 6 of this invention. 
[Drawing 1 3] It is a block diagram for explanation of the example 6 of this invention of operation. 
[ Draw ing 14] It is the flow chart which shows the procedure of the example 7 of this invention. 
[ D ra wing 15] It is the flow chart which shows the procedure of the example 8 of this invention. 
[Drawing 1 6] It is the flow chart which shows the procedure of the example 9 of this invention. 
[Drawing 17] It is the flow chart which shows the procedure of the example 10 of this invention. 
[Drawing 1 8] It is the flow chart which shows the procedure of the example 1 1 of this invention. 
[Drawing 1 9] It is the block diagram showing the conventional meter directions reader. 
[ Drawing 20] It is the flow chart which shows the procedure of the conventional meter directions 
reader. 

[Description of Notations] 

1 Meter 

2 Television Camera (Image Pick-up Means) 

4 Host Computer (Gage Pointer Location Detection Means) 

5 Graphic Form Generator (Graphic Form Generating Means) 

6 Image Arithmetic Unit (Meter Location Detection Means) 

7 Monitor TV (Picture Monitor Means) 
11 Guide 

42 Keyboard (Graphic Form Modification Means) 



[Translation done.] 
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